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^ 1^^^ l^ATENT SPECmCATIOlT" 

Conv^tlon D«e fOnterf StatesJ.- Ac^. W. 1932. AOfi /I /I g 

Camp/ete J/ieci/icaOofl Accepttd: May 7. 1935. 

M open to /nspection on Fd^ 12, tm.) ^ ^ * ^^"^ 

COKPLETE SPECmCATION 
imptovem^s m methods of prepm^g Hiiome Derivative of 

VV*. Kmoic CHEJiioais. lire A /^^f _l. 
pomion organ^ed aad ekSs ^df? W^'^'^'' ^^pouxs^ud scrubbers t^^^^ 

btatea of America, located at lin Pn^ «^taJ)i6 dehydrajioff agent for dryiaip 
iereby docUre tie Mto* ofSir?J!;.o« ,^idditioiial inlets etc. taly be die- 

This m-roatiou relates to methods of SS« "f^? 
Wjatp^ ac7clio hydTt,carbol2r ox misL^t ^'.ii^ii "^^^i oorrosiai 

n In Specification jJTo, 391 16S the ^a^^ i^axoffen Slidg 

t Fh^a I & WmI^^^^ ^ constnxcted of 



55 



60 



65 



{is piopttty of nrotually axciangin" 
the iydrocarbon wloae fluoride it is 

»e diaclosed as suitable eafcjj^ 



In xegard to t'kia we mar remai-t +^«+ 
diBelo«s the Me of ehert MotsJ 
-■VT" ?r— fraotioaatiag column of an. 

Stta L-^^z^i^.^ Si^^ri^^ i«.4inc. 

tJie^ proceaa partic^laxly when tW are 
toiic m character. ^ 

«t.;t*^*T^^^ 1? *^ iavention the im- 
proved method of fluoiinatinff acyclic The 

hydrocarbons, or aryl derivatives SSe' ch^coalTb^l^..? Y ^^ffi^^ 

of compnsss reacting- a hydrocarbon kti^n ? destnictive distil- 

45Tjporiaii^ tKe tydro^en fluorife ani Lf tI T ^A'^'' ^^"^ ^^^^t 

reaction chamber ftnT>+i».-«;«- Vv, ..illl " ^^%r^^ fitream. 



^ 35 



ini X 1^ 1 ''^ inoTine for replac- 
antamony trifluorid* in tts pxeB.n„ ^ 

a^tal'^^„,rL^f..?i.^»y oriffin: 
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Jf^tion chamber contaSihccM ^^L' -t. 

^TO^h^HchtheTapori8«d.xe4^nWo ^ilS^in^^a > ptefaratly 

W^l^r ?^^^^'"^«'^^t^era confctin! ^^iSe n^^^ "ttB tezS^ 

for removing ft^/-«.= i-il .,^0 pressure jnATj- 



95 



the reaction 



50 ,^_aU=al^^^ ^^1^ C at feltJT. of^^ 

at iBaai one o± tJbe rea^^ta 100 
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is in liquid pliasc -wIijmi in contact "wiUi 
tke catalyst. KF ia a liqind at 80 C. 
under a press-ura of about' 5 — 6 atmo- 

Bphem- i . XI. ■ 

5 The temperature at. yrhzzh the reac-. 

tion may l)e efEecrfced yaries over a_ wide 

ran^e, ddpending- "upon tke mateTial tof 

be tLuorinated and ■ tlio nature oi the 

catalyflt. 

10 . Suparatmospherio piessurea aje adran- 
tageously used especially ia. fluoranafanff 
coixipoTjndB which Bplit off & halogen acid 
at mgh temperature; high, presaure also 
allows a neater capacity per unit Tolum-e 

15 of catalyst. . , , , . 

It mil be reeogmaed that the m^entioa 
ie applicabia to the fiuoiinaiion of a bji?e 
number of ialoeen-cotttaming <^bon 
compounds. As specific examples of sucJi 

20 tompoun^B may be mentioned inethylfiBts 
chloxide - {CBCcU, fluoro - tncMoro- 
methane (CfPCa), eiiiyl ^oride 
(CBCCH^Cl), iBopiopyi bromiae 
(CHaCHBrCH,), ethylene dibromade 

as (CIL3r-0H-Br), tetrachloro-ethane 
(CHC1»-CECIU), . trichlor - cfliyleae 
{CHC1=CCL), chloroform (CHCU, car- 
boa tetracHbride (COU. triflTiorcKfei- 
chloro-ethane (C^>C1.V ^rnmetncal di- 

80 chloro-etbane (OHrClCHnOl). hesachloro- 
ethane (0^01=), teteachlor-etbylene 
(CljC=:OCy and halogen denratiTes of 
hi^iiEr members of the aliphafcic series. 
As ftjrthfir examples of componnds con- 

35 taininfT an acycEc carbon atom ha-vmff 
attacbed thereto a haloffen otii£r than 
fluorine may be mentioned beaa^o-tri- 
chloride (C;HsCCa,), benzo-difluoro- 
chJoride (C^mCF^Cl), beiuEO-fluoro-di- 

40 chloride (CcH.QFCl^) and rjig-auhati- 
tuied benzo-trichloridcs containm^ halo- 
gens (e.fj. chlorine and bromine). In 
fl-oorinatiiig' bimiso-taicHaride dexxTati-TCa 
containing chlorine atoms in- the aryl 

45 portion thereof, it has been noted that tn£> 
chlorine atoms in the acyclic portion may 
be replaced by luorina mthout affectinR- 
the bhloacine atoms in the aryl p&mon. 
Whjere the original acyclic halopran 

50 derivatiye contains hydrogen, a substitu- 
tion of hnJoj»en for hydrogen inay occur 
during the fluoxination operation it a 
free haloffen such, as chlorine ia present 
during . the fluoxination reaction. 

55 Bxamplea of &ink xeactione are tho&e 
' takine plaoe trhen methylene chloride or 
tetrachforo-ethane are fluorinated. 

When the original acyolio Halogen 
derivative is ■ansaniTated, the addition of 

60 halogen and the introduction of fluorine 
may take place in the same operation. 
For* instance, fluoro^cbloro derivatives of 
ethane may be prepared by passing tetra- 
chlor - elhj^lene " or trjchlor - ethylene, 

65 hydro^jen fcmride and chlorine through 



the catalyst under auitable conditions of 
temperature and pressure. 

The Kydio*en fiuoride may contain 
imDurities such watci. 

In the follo^wing Examples the parts 
are by "weAffht. 

EXAIIPLE 1.. , 

(Jaseous HT is passed through liquid 
ecu heated to about 70* C; the result- 
ing vaporoufl iais.tux& is pasaed throu^^h 
a column • of grai^Tilar charcoal main- 
tained at about 400" C, At a rate, of 
about 30 parts per hour, 86% utilLca- 
tion of th© KF is effected- 

The gases from the reaction chamber 
ar& wasned "with trater, caustic alkali and 
sulphuric acid respectively. The alksH 
and acid scrubbers are maintained at 
between 50" and 60' C. ; the product is 
condenBed at -40* C- to -60' C. and 
recovered in liq,uid form. On fractional 
•distillation it yields 80% di£uorodi- 
ctdoTO-methane, 50% fluorotrichloro- 
methana and 10% carbon tetrachloride. 
EZAMMfE 2. 

At the rate of 26 parts per hour HP 
is passed through boiling CHClj and the 
resnlting vaporous mixture through a 
20" X -75" column of charcoal, the tem- 
perature of which is gradually raised 
from 50'— 300" C- The reaction starts 
at about 200' C, S5% of the HF is 
used Tip. The gaseona products are 
washed in aqueous NaOH and concen- 
trated exilphiiTic acid. They are con- 
densed at -20* to -30' C, and the con- 
densate fractionally distilled to yield 
10% difluoro-chloiomeihane, 60% fluoro- 
dichloromethane and 30% chloroform. 

Hydrogen fluoride vapour was pasttcd 
throngh irifluoro-trichloro-ethane, heated 
to a temperature of ahont 20*— 25' C. 
and the mixhuve of vapours wus then 
passed through a column of small pieces 
of carbon maintained at a temperature 
of about 500' — 600' C. The reaction 
product was washed free from aeid, 
dried, coaden&ed and subsequently frac- 
tionally distilled. Und^ the conditions 
of' reaction approsimateljr 50% of the 
hydrogen fiuoride was utilised with a 
paasaffe of about 40 parts of hydrogen 
fluoride per hour. Tlw products isolated 
by fractional diatillation . were penta- 
fluoro-chloro-ethane (C-FjCl) and tetra- 
fluoro-dichloro-ethaae (CbF^Cl:)-, The 
pentafluoro - chloro - ethane which is 
apparently a nisw product never before 
isolated boila at about - 40" C. at atmo- 
spheric pressure. The tetra-fluoroTdi- 
cSLloro-e-lSiine boils at about +4° C. at 
atmospheric pressure. 

ExAJOPtt; 4. 
■ 20 parts dry HF and 150 paila CCa* 
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af€ Taponaed -per kovr, imxed and passed 

f?^^^?^ ?<=^7^ carbon Cdeixaity 
r ^-^^ n^ataiaed at about 400' §^ 

^ ^'L^f metal tuW cbimwtavia^ 
a la^k atoRt 50 times ite diameter 

nn ' ^ aepaiatd out most of ihe 

C(^, ^ tlie product desired tKe oon- 
danaar is mamtaiaed at about -10* C 

2D^J>6 retissd. ' ^ 

Ihe SCSI and HF are lemov^d by wznk- 
mg ffi water and 9^10% I^-aOH 

condensed at about -50' C. ThrSro- 
Ca^Tfc^l^'^^r of COLT. 
ULi,jr and COl, - It la iractioiiarhr dis- 

23 S'd'8£^q^3T^^^ prassJiL to 

*J yieia ii^90% conTeraion of tie hIp 

^.wTEP^'IT s^^*o*it^ted for lie oar- 
Jon tetiaoUondB of Esample 4 and 1^ 

Of cWi' r.tr?al. consists 
<t^ '■'^^ CHClPa ajid acme CHCl 

aupara^ospli^o presme to yield 
.JA a 1. . Example 6. 

J^^^lt'"? of 



strafluoro-diohloro- 



S* 3^^*^ tetraaiuoro-diohlow- 

^5 Su^' ol^borlS??^^""^^^^^*^-^ ^ 

HF <ion>«reKm of the 

to ^60- to -60- G . fta « ^ ^ondei^er 



I^^Lf^''^?^^ ?^ obtained. Th^ 60 
amounta of Tmyl compcmndfl increaae 

^* ^SH^^ temperature^ 
^^i?^,?^'^.^^^ «f invention find 
application lor Tojious commercial 

tetpafnoTo-dadMoro-etkane, fluoTo^^! 
l^hloro-metbane^ (CCirp 

•cxampi© J alflOf poaesaes tgtv desirsWo 

tion Some of tie biffWXili^?^^?" 
pounds, Buclt ^Jn^^^tZ^^^^^^l 
and fluoro - trichloro - methane 7*; 
generally appHcable for :a^e^?oiTenS 
fflr reactK^n jnedia. Moreover, li^y Tt 

odS^viiii ^ ^^7«t*aeeon8 in tKat tW are 
KoT-S:^^^^^^' non..or^^: 80 

been proposed to manufacture m^tS 
denvativej containing cblori^ 

3 ^TiS^ J S^^'boa IS activated. 
Daw to 34t3i day of April 1935. 



